In this paper, differences in return autocorrelation across weekdays have been investigated. Our research provides strong evidence of the importance on non-trading periods, not only weekends and holidays but also overnight closings, to explain return autocorrelation anomalies. While stock returns are highly autocorrelated, specially on Mondays, when daily returns are computed on a open-to-close basis, they do not exhibit any significant level of autocorrelation. Our results are compatible with the information processing hypotheses as an explanation of the weekend effect.
Introduction
In the last twenty years, an increasing number of papers have investigated stock market anomalies, reporting strong evidence that daily stock returns show empirical regularities that are difficult to explain from asset pricing theories. The day-of-the-week and the turn of the year effects are two of the best-documented regularities. In the first case, it consists in a negative equity return on Monday and an abnormally high return on the last trading day of the week (usually Friday). The January effect refers to the regular tendency showed, specially by prices of small capitalization stocks, to increase on January. In addition, some papers have found that daily stock returns show a significantly positive first order autocorrelation, and thus, tomorrow expected return is not independent of the computed return today. These findings suggest that the use of historical data could be of some help to predict future returns 1 , with obvious implications for the efficiency of equity markets. The reported positive return autocorrelation has been usually justified through non-synchronous trading explanations. Accordingly, since daily return are usually computed through a stock market index, the inclusion in the index of securities that are subjected to infrequent trading could cause positive stock return autocorrelation. However, since a significant level of first-order serial correlation has been found on common stock portfolios of large and actively traded firms (eg. Perry, 1985) , nonsynchronous trading seems to be not the only cause of correlation in daily market indexes.
More strikingly, several authors have found that return autocorrelation varies significantly across days, being especially strong on Mondays. Thus, the reported differences in mean returns across weekdays (the weekend effect) seem to be due, at least to a certain extent, to a strong level of autocorrelation on Monday stock return. In a pioneer paper, Cross (1973) finds that an increase in the S&P 500 index on Monday was twice as likely if the index increased rather than decreased the previous Friday. Later, Keim and Stambaugh (1984) , and Jaffe and Westerfield (1985) show that return autocorrelation between Friday and Monday was the highest of any pair of successive days. In the first case the authors investigate the US case while in the second they investigate return autocorrelation in the US, Australia, Japan, Canada and the United Kingdom. More recently, Beseembinder and Hertzel (1993) documents a similar pattern in the serial dependence of security returns not only around weekends but also around holidays. The authors find that the tendency for Monday returns to reinforce Friday returns is a part of a wider process that applies to holidays as well as Friday closings.
Nevertheless, in spite of the attention devoted, a well accepted explanation to justify the existing differences in return autocorrelation across the day of the week does not exist yet. As Keim and Stambaugh (1984) points, if the low Monday returns were due to measurement errors in prices on Friday, and if these errors vary over time, the higher than average errors on Fridays would tend to produce lower than average errors on Mondays.
Thus, this behavior would imply a positive but lower or even a negative correlation between Friday and Monday returns.
The abnormal strong autocorrelation on Mondays seem to be due to the existence of the weekend non-trading period. Lakonishok and Maberly (1990) , reports some evidence supporting a day-of-the-week effect in the trading pattern of individual investors, in the same way as Ritter (1988) proposes "the parking of the process hypothesis" to explain the January effect 2 . While the observed tendency by individual investors to increase the trading activity on Mondays can be explained in terms of the unique costs individuals face in evaluating their portfolios comparing to institutional investors, it is more difficult to explain the documented evidence of an asymmetric activity between buying and selling operations. The reason is that, as some studies show, financial analysts produce much more buying than selling recommendations. (see Groth, Lewellen, Schlarbaum and Lease, 1979, and Dimson and Marsh, 1986) . Following this line or research, Abraham and Ikemberry (1994) discusses that because individual investors typically work during the weekdays, they will tend to use the weekends to analyze financial information and to decide about financial operations (the information processing hypothesis). They argue that while investors with liquidity needs, will place sell orders independently of the previous market conditions, positive feedback traders will show a more aggressive selling pressure following the receipt of negative market information on Fridays. The result of such a behavior would be that not only the selling pressure made by individual investors is stronger on Mondays than in any other day of the week, but also is substantially heavier on Monday following a decline in the market the previous Friday. The examination of conditional versus unconditional mean returns across weekdays, supports individual investors being, at least partially, the responsible of the weekend effect.
Other explanations of the day-of-the week anomalies has been based on models of strategic behavior (see Admati and Pfleiderer, 1989 and Foster and Viswanathan, 1990 investors is the responsible that price changes followed by high trading volume will tend to be reversed.
In this paper, we investigate daily stock autocorrelation in the Spanish equity market following Bessembinder and Hertzel approach. In fact, our investigation constitutes a natural extension of their research. They showed the importance of non-trading periods (weekends and holidays) to explain differences in daily stock autocorrelation. However, non-trading periods also include overnight closings. Therefore, if non-trading was the cause of the reported differences in returns autocorrelation across weekdays, we should expect that these differences will disappear if only daily trading returns are computed. On the other hand, the fact that the research on stock market anomalies is strongly concentrated in the US case, jointly with the reasons argued by Lakonishok and Smidt (1988) for being skeptical about documented return anomalies obtained from a database that has been widely examined by other researchers, provide additional interest to our research, that constitutes the first investigation of the issue in the Spanish equity market.
The remainder of the paper is organized as follows. Section 2 provides a brief description of the IBEX-35 index, used in the analysis. In section 3, we present the methodology and data employed in the analysis. Empirical results are shown in section 4. Finally, section 5
contains the summary of the paper and the main conclusions.
The IBEX-35 index
The Spanish stock market has changed dramatically in the last two decades, in the To evaluate the existence of differences in return autocorrelation regarding the day of the week, equation (2) has been estimated. 
Data
The investigation carried in this paper uses daily price data from the IBEX-35 index during the period comprised from the second of January of 1992 to the first of December of 2000. Although, as it has been pointed in section 2, the IBEX-35 index is calculated since December of 1989, information publicly available at the Sociedad de Bolsas website, does not included the period December 1989-December 1991. Therefore, a period of 9 years has been covered by our analysis, representing 2.259 observations. Daily returns have been calculating in the usual way as: R t = log (P t /P t-1 ), where P t represents the closing price of the index on day t, in the analysis of close-to-close return and as R t = log(P c /P a ), where P c represents the closing price of the index and P o the opening price, in
the analysis of open-to-close returns. Table 2 The authors also find that the correlation of returns of the second day after the weekend (Tuesday) was negative, indicating that stock prices tend to reverse the second day after the weekend. As showed by table 2, the only estimate autocorrelation coefficient with a negative sign, although non-statistically significant is B 2 , measuring autocorrelation between Tuesday and Monday returns.
Results
Nevertheless, our findings are difficult to reconcile with the non-synchronous trading hypothesis as an explanation of stock return autocorrelation. First, because the different level of autocorrelation across weekdays will imply that, for any reason, nonsynchronous trading will be systematically more important in some days than in others.
In addition, if non-synchronous trading was the cause of the positive first order return autocorrelation, it would be expected that it would persist independently on how returns are computed. Our results clearly show that return autocorrelation disappears once returns are computed on an open-to-close basis.
Conclusions
Despite the important attention devoted during the last twenty years, the behavior of daily stock returns across days is still a puzzling issue. Researchers have reported wide evidence supporting the so-called weekend effect, consisting of positive and abnormally high returns on Fridays followed by negative returns on Mondays, across national equity markets. A question that immediately arises is how such an abnormal behavior has remained over the years in spite of being widely known. However, the weekend effect is more complex than the reported differences in average daily returns across weekdays. In this paper, we have reported evidence of an abnormally high autocorrelation between between trading and non-trading daily return. Although the author limit the attention to the existing differences in mean stock returns across weekdays, our results reveal that non-trading is also the cause of the different levels of return autocorrelation across weekdays.
Our results indicate that the Monday opening play a major role in explaining the weekend effect. Such a situation is fully compatible with the information processing hypotheses suggested by Abraham, and Ikenberry, as an explanation of the weekend effect. However, in order to provide a stronger support to this hypothesis, additional research regarding the daily and hourly distribution or stock orders by size is required.
Finally, strong evidence has been provided against the non-synchronous trading as the cause of stock return autocorrelation.
NOTES
1. An increasing number of papers have discussed about the profitability of the use of technical trading rules and price momentum strategies.
2. In a survey, the authors find evidence of a "parking the process" behavior by individual investors. Only in seventeen per cent of cases the process of a selling operation was reinvested the same day and only in twenty-two per cent of cases, was reinvested within the same week.
